We present a unique case of severe aortic narrowing identified in adulthood, six years after aortic valve replacement for aortic insufficiency, due to bicuspid aortic valve disease. We illustrate the importance of multimodality cardiac imaging in the diagnosis and treatment of this condition using echocardiography, cardiac CT, MRI, and angiography.
INTRODUCTION
We describe a case of a 33-year-old male that had an aortic valve repair for a bicuspid aortic valve with severe aortic regurgitation 7 years previously. CT and MRI demonstrated a severe narrowing at the aortic isthmus with no discernible connection. Catheter angiogram also demonstrated a nonvisible connection between the aortic arch and descending aorta. Based on the previous history of a bicuspid aortic valve, severe aortic coarctation was more likely than an interrupted aortic arch. A balloon expandable stent was inserted with satisfactory results.
CASE REPORT
A 33-year-old man presented to our institution with a history of mechanical aortic valve replacement (On-X #23) for a bicuspid aortic valve with severe aortic regurgitation 7 years previously. He had intractable hypertension that required treatment with four distinct antihypertensive medications. He was referred to a community cardiologist who noted absent leg pulses and an initial CT showed severe aortic coarctation. He was subsequently referred to our centre. On initial examination, his right arm blood pressure was 154/90 mm Hg and the pulses in his legs were absent. Heart sounds showed a normal S1, mechanical S2, and a grade 2/6 systolic ejection murmur along with a left sternal border. There was no diastolic murmur.
An echocardiogram demonstrated normal function of the mechanical aortic valve and evidence of mild concentric left ventricular hypertrophy. Monophasic wave form, blunted systolic upstroke and antegrade diastolic flow were noted in the abdominal aorta Doppler ( Supplementary Fig. 1A in the online-only Data Supplement). Chest X-ray showed bilateral inferior rib notching ( Supplementary Fig. 1B in the online-only Data Supplement). Cardiac CT ( Fig. 1A and B ) and MR angiograms (MRA) ( Fig. 1C and D) did not show a connection between the aortic arch and descending thoracic aorta. MRA demonstrated reconstruction of the descending aorta by collateral vessels, which further confirmed the anatomical assessment. The proximal descending thoracic aorta was dilated, which indicated post-stenotic dilatation associated with coarctation of the aorta. Based on this, we hypothesized that the preexisting short segmental coarctation had become atretic rather than an interrupted aortic arch. The lack of associated ventricular septal defect or patent ductus arteriosus seen frequently in patients with interrupted aorta also suggested this was probably an atretic coarctation. After multi-disciplinary discussion, intervention was thought to likely help provide the answer and to treat the condition. During catheterisation, the initial attempt, using an extra stiff exchange Guidewire as a straight wire to pass the narrowing, was unsuccessful. Subsequently, the back end of an 0.035 wire was then used to punch through the occlusion into the descending aorta. This wire was removed and an extra stiff exchange length wire was advanced. A 14-French Mullins cc This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/bync/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
sheath was advanced to cross the occlusion with no resistance. A 55 mm Cheatham-Platinum covered stent on a 22 mm balloon (based on measurements made with the approximate size of the aorta being 22 mm) was advanced into position and inflated twice. Angiography confirmed good position of the stent with no evidence of contrast extravasation (Fig. 1G and H) and only a 3 mm pressure gradient across the stent. Post-stenting, the patient became normotensive and the majority of the patient's medications were discontinued.
DISCUSSION
Aortic coarctation is an important congenital lesion associated with a bicuspid aortic valve. If left untreated, it may result in severe uncontrolled hypertension, left ventricular remodeling, and heart failure. For our patient, this diagnosis was missed prior to aortic valve replacement in his native country. Utilization of covered stents for percutaneous treatment of aortic coarctation, atretic coarctation, and even an interrupted aorta has been shown to be successful in both adult and pediatric populations [1] [2] [3] [4] . As shown in our case, intervention can help confirm a diagnosis and offer definitive treatment if a diagnosis of aortic coarctation, atretic coarctation or interrupted aortic arch are difficult to distinguish. However, to the best of our knowledge there are currently no publications which suggest predictors of successful recanalisation, which is likely due to the rarity of this condition. In addition, cardiac CT and MRI provide high quality images which can be used to guide an interventional cardiologist during percutaneous treatment of these lesions. 
